
An introductory Ellay to the dottrine of Sounds, 
containing fome propofals for the improvement of 
Acoufticks ; As it wasprefented to the Dublin 
Society Nov. 12. 1683. by the Right Reverend 
Father in Gp*/Narciffu3 LordBiflhp of Ferns and 
Leighlin. 

Emgto treat of the Do&xine of Sounds , I hold it 
convenient to p f *emi'e fomethmg in the general 
concerning this Theory s which may ierve at once to in- 
gage your attention, and excufe my pains, when I fhall 
have recommended them, as beiiowd on a fubjedt: not 
altogether ufelefs and unfruitful. 

And for this purpofe I fhall omit to fpeak any thing of 
the Excellency of the matter in hand ,* though it might be 
celebrated by Arguments drawn from feveral Topicks, 
and particularly from this, that new difcoveries and im- 
provements may be made, both as to the Generation, Pro- 
pagation and Reception of Sounds into the Senie; which 
in a peculiar manner agrees to this, above the objediof a- 
ny other Senfe whatfoever. Iihail, 1 fay, omit thele 
things, and apply my (elf wholy to the vfefulnefs oi the 
Theory, that we are now falling upon ; which I think 
cannot better be difcovered, than by making a compa- 
nion 'twixttheSenfesof Seeing and Hearing as to their 
improvements. I mean,by fhewing,that this later of Hear* 
ing, is capable of all thofe improvements which the S^nic 
of Seeing has received from Art $ belides many more ad- 
vantages, that the j&ir may enjoy, by the help of our Do- 
ctrine, above the Eye-> all which moreover will be of as 
great benefit to mankind, as any thing that Opticas have 
yet difcovered, if not of greater; which, with lbme o- 
ther preemineacies that it has upon another Score, will 
happily render Acotijiicks the nobler Science of the two. 
In order to the making good what I but now promifed 
of the Companion of thele two Faculties of Seeing and 
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Hearing as to rheir im prove metots, l^obfefte, 

That Vifon is threefold, Direii, Infracted, aiiA Reflex da 

anfwerable whereunto we haw Opticl^ , Dioptric fa i and 
Catoptric]^. 

In like manner Hearing may be devided ln*<> Dire£f 9 
Refracted, and Reflex ds whereto anfwer three pkrts of our 
Dodrine of J[coufiic\s ; which are yet namekrfs, -tmlefs we 
call them Acouflic^s, Diacoujiicfy, and Catacouflicl(s t or 
( in another fence, but to as good purpofe ) Phonicfa, Dia* 
phonic ks, and Cataphonic\s* 

i. Direct Vifidn has been improv'd two ways ; *# />#r- 
** Objedi , and ex parte Organi w/ Medij. 

i. Ex parte O.bjeffi Dired yifion haa received advan- 
tages by the Arts of Producing, Conferving and Imitating 
Light and CoUurs, which are the Objeds of Vifioii 

i . For the Art of Producing Lights we have the.Fricati- 
on of all hard Bodies, that beget Fire ; elpecially of the 
Flint and Steel; and inftead of the Flint, raoft hard 
Stones ( as well as the Cane,? may be us'd to the fame ef- 
fed; as upon trial I have found. Add hereto the lately 
invented Phofphorus, which \p a new and admirable way 
of -producing a Lucid fub fiance by Art, out of a body in 
itfeifnot£?/<r/V,;and therefore may not unfitly be term'd 
an Artificial produElion of Light,. 

And then of the Art of Conferving Light, the Lapis Bo- 
nanienfis is a notable mftance ; and fo happily were the 
Sepulchral Lamps of the- Ancients. 

2. As to Colours us the greateit part of the Art of Ly- 
ing to be able to make and fix (that is preferve ) them; 
and the Painter szi\d Limners will own it to be no fmali 
part of their Skill to ba able well to Mix ( that is in effed, 
to Generate ) Colours. 

3. For Imitation of Light and Colours 'tis well known 
how far Perfpe%iv> with the Art of Limning and Sha- 
dowing, have gone therein.* which all tend fomeway to the 
Advance orlmprovernent of DireU yifion. 
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Add to all t\iefe y Xfazt $ du? Application of Light to thj 
OhjeB renders it Vifibie, if it were not fo before ; as ap- 
pears from a dark room illuminated : or elfe makes it bet- 
ter and more truly difceruable by the Senfe oiSxings if be- 
fore it might have been difcern'd. 

Hence the fame Colour in a divers Light will appear dif- 
ferent, and no Piflur can well be ditcernd or judg'd of, 
but by it's true Light. Befides, the Limn rwill allure you, 
that he can hardly make true work or hit the Air of a face^ 
exadly, uolefs he draw by a North- Light, by reafon of 
thr Steddireis of that,, and the uncertainty of all other^ 
Lights whacfoeyer. Which things lhew, that the Art of 
duly applying Light to th* Obi eft dots very much help and 
improve Vifion. So alfo does the due placing of the Ob- 
]>fl, as to Height and Dijlancf 9 j?>i\t to enumerate all things, 
that help fyn ft Vijion, would be infinite. 

t.' Ex parte Qrgani vj ALdif Dired Vifion has been im- 
proved by making ufepfaT/4*?, without Glatfes,or a mans 
cios'd hand, to look throw j which admitting into the 
£ye only the principal raies, that come diredly from the 
Obje:>, do very much ftrengthen and clear the Sight, by 
excluding all the Collateral" raies, that crouding into the 
Eye, together with the dired: ones, would confound and 
difturb it, partly by mixing and interfering with the Di- 
red: raies, and partly ( p/'rather chiefly ) by too much 
enlightening the fund of the Eye, whetein Vifion is truly 
though then imperfedly / made. 
On this is founded the Arc of making Speflacks without 
GlafleJ 1 ; ( as well as Tubes) which is done by putting into 
the Glafs-holes ( inftecd of GiaflesJ two fhort Tubes of be- 
tween ? and 4 inches loi;.g (for their length is to be vary d 
according to the age or eye of the beholder, and lo alio is 
the Diameter of the extfeam ends) which Tubes being 
made of Spani/h Leather (or paft-board, orfome fuch like 
matter ) an 1 blackd on the mlidc, are io to be plac'd, as 
chat the vifual raies, receive! throw them may meet in 
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one point ( or rather iffue out from one point ) of the Ob- 
jeCt (landing at fuch a due diftance, as the perfon may 
clearly and diftinCtly fee it, or according to his length of 
Sight (as ABC, in the firft Fig.) 

And thefeSpeclacles may be fuppofed better for preferr- 
ing the Sight, then the ordinary ones with GlafTes becaufe 
they reprefent the Object more naturally, and with a I more 
clearly and diftinCtly to the Eye,then the other, whofe re- 
fracted raies being collected together with the right ones 
in the GlafTes, do fomewhat confound good Vifion; as be- 
fore. Efpecially if the vifive power be ftrong enough to 
be fufficiently determin d by the right raies alone. 

For 1 fpeak now of preierving a good Eye by thefe 
Spectacles ; which holds in proportion true alfo of a bad 
one. Becaufe thofe Raies ( both ri^ht and refraCted) be- 
ing colledted and brought fo near the Eye ( whether good 
or bad ) as the Spectacles are uffaally plac'd, do too much 
affeCt it, both by their own brightnefs, and alfo by the 
brightnefs of the colours of the ObjeCt ( when they are 
bright ) which is brought very near alio ; whereby the 
Eye is dazlM and confounded j unlefs there be a ftrong at- 
tention and conatus of the Spirits, whereto the bright 
Raies do certainly engage them ; which of neceflity wea- 
kens Vifion s efpecially if thefe Glafs-fpeCtacles be much 
us'd. 

Wherefore the now defcrib'd new Tube-fpeCtacles, con- 
tributing fo much to the help and prefervation of Siglr, 
may well be counted an improvement of DireH Vifion ; 
becaufe they convey the raies to the Eye without any 
kind of refraCtioo whatfoever. Seeing the fame ObjeCt al- 
fo through various holes , placd at certain diftances, 
does fpmewhat alter Vifion j but of this perhaps more 
hereafter. 

Now as Bireci Vifion has thus been improved • fo like- 
wife Direct Hearing partly has already receive!, and part- 
ly may ( by the DoCtrine whereof we are treating, if well 

cul- 



[47<J] 

cultivated) farther receive as great and notable Improve- 
ments, both ex parte Obje&i, andex parte Organi ^/Me- 
dij. 

i. As to the ObjeBot hearing, which is Sound, improve- 
ment has been and may be made, both as to the Begetting 
and as to the Conveying or Propagatiag (which is a kind of 
Conferving ) of Sounds. 

i. As to the Begetting of Sounds, The Art of Imita- 
ting any Sound, whether by Speaking ( that is pronoun- 
cing ) any kind of Language, ( which really is an Art- 
and the Art of /peaking perhaps one of the greateft ) or by 
whijiling or by Singing ( which are allow'd Arts ) or by 
Hollowing or Luring, ("which the Huntfman and Faulkner 
would have to be an Art alfo,) or by Imitating with the 
Mouth ( orotherwife) the voice of any Animal; as of 
Quails, Cats and the like, or by J{eprefenting any Sound 
begotten by the Coiiifion of Solid Bodies or after any o- 
ther manner $ the fe are all Improvements of Direct Hear - 
ing 7 and may be improved. 

Moreover the skill to make all forts of Mufical Inftru- 
ments, both Ancient and Modern, whether H ind Inltru- 
ments or String d, or of any other fort, whereof there 
are very many ( as Drums, Bells, the Syftrum of the Egyp- 
tians, and the like ) that beget ( and not only propagate) 
Sounds; the skill of making thefe, I fay, is an Art, 
that has as much improved Direcl H aring, as an Harmo- 
nious Sound exceeds a fingle and rude one, that is, an im- 
muficzlTone* which Art is yet capable of farther Improve- 
ment. And I do hope, that by the rules, which may 
happily be laid down, concerning the Nature, Propa- 
gation and Proportion or Adapting of Sounds, a way may 
be found out, both to improve Mufical Infirummts al- 
ready in ufe, and toinvent new ones, that ftiall be more 
fweet and lufhious, then any yet known. Befides that 
by the fame means Injiruments may be- made, that fhall 
imitate any found in Nature, that is not Articulate; be 
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it of Bird, Beaft, or what thing elfe foever. 

2. The Conve ying and Propagating ("which is a kind of 
Conserving ) ot Sounds, is much help'd by duly placing tht 
Sonorous Body, and alfo by the Medium. 

For if the Medium be Thin and Quiefcent , and the 
Sounding body placd conveniently, the Ground will be eali- 
ly and regularly propagated,and mightily confervd.Ifay, 

i. If the Medium be 'Thin and§>uiefcenty becaufe it other- 
wife cauieth a T^efrafted Sound ; of which afterwards. 
Hence in a Still Evening or the dead of the night (when the 
wind ceaiesj a Sound is better fent out and to a greater 
diltance, then otherwife; though much of this may be 
afcnb'd to it's J{efraHion alfo. 

2. 1 fay, that the Son orous Body muff he placd convenient* 
/)', near a 6V//W; wall, near Water, ox a Plain, whofe fur- 
face is even. 

r. Near a Smooth wall, either Flane or Arch'd fCyclo- 
idicalty or Elliptically, rather then otherwife; though a 
Circular or any Arch will do ; but not lb well. ) 

Hence in a Church, the nearer the Preacher ftands to 
the wall (and certainly tis much the bell: way to place 
Pulpits near the wall ) the better is he heard, efpeciafly by 
thole, who ftand near the wall alfo, though at a greater 
diftance from the Pulpit > thofe at the remoteft end of 
the Church, by laying their Ears fomewha; clofe to the 
wall, may hear him eafier nien thofe in the middle. 

Hence alfo do anle Ifhifkcrinp places, tor the voice be- 
ing applied to one end ot a i Arch,eaf ^y rouls to the other. 
And indeed were the motion and propagation of v ounds 
but rightly underftocd, 'twould be no hard matter to con- 
trive Whifpering places of infinice variety and ufe. And 
perhaps there could be no better or more pleafant hea- 
ring a Con fort ofMujicJ^, then at \vc\i a place as this; where 
the Sounds rouling long together, before they come to 
the Ear, mull needs coulbli date and imbody into onej 
which becomes a true compofition of Sounds, and is the 
very life and foul of Confort. a. 
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2. If the Sonorous body be placd near Water the found 
will eafily be convey'd, yet mollified; as experience teach- 
eth us from a Ring or Bells near a river and a great 
Gun fliot offat Sea; which differ much in the ftrength, 
and yet foftnefs and continuance or propagation of their 
Sounds, from the fame at land > where the Sound is more 
harfh and more perifhing, or much fooner decays. 

3. In a plane a Voice may be heard at a far greater di- 
ftance, then in uneven ground. 

ThcJ^eafanof all which iaft nam'd Phenomena is the 
fame, becaufe the Sonorous air meeting with little or no 
reliftance upon a Plane ( much lefs upon an Archd ) 
fmooth fuperficies, eafily rouls along it, without being 
let or hindred in its Motion, and confequ^ntiy without 
having its parts diffigur'd, and put into another kind of 
Revolution, then what they had at the firft begetting of 
the Sound. Which is the trQe caufe of its Prefervation or 
Progreffion; and fails much when the ah* paffes over an 
uneven furf ace, according to the degrees of its inequali- 
ty, and fomewhat alio, when it paffes over the plane fuper- 
ficies of a body, that is hard and refilling. 

Wherefore the fmooth top of the Water ( by reafon of 
its yielding to the Arclfd air, and gently rifing again 
with a kind of refurge, like to Elajiicity, though it be not 
fo; by which refurge it quickens and haftens the motion of 
the air rouiingover it, and by its yielding preferves it m 
it's Arch'd Cycloidical or Elipticai Figure ) the fmooth 
top of the water, I fay, for thefe reafons, and by thefe 
means, conveys a Sound more entire aud to a greater 
diftance, then the plane furfaceof a piece of ground, a 
wall, or any other Solid Body whatever can do. 

As for the SpeakingTrumpet, by which a voice may be 
conveyed to a confiderablediitance, I refer its confide- 
ration to that offyfraBed Sounds or Refratted Audition. 

Thus much of the Improvements of Hearing, that re- 
aped it %Obj U which is Sound m 
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2. The Organ and Medium arc to be coniider Vu And, 
i. The Or ga7i> which is the £#r, is help: much bv placing 
itnear alia// ( efpecially at one end of an Arch,, the 
Sound being begotten at the other/ or near the Surface of 
Hater, or of the Earth ; along which the Sounds are molt 
eaiily and naturally convey d; as was before declared. 
And 'tis incredible, how far a found made upon the Earth 
( by the trampling of a Troop of Horfes, for Example ) 
maybe heard in a ftili night, if a man laics his Earcloie 
to the ground in a large plane. 

Otacoujiicks here come in for helping the Ear ; which 
may be (o contriv d (by a right underftanding the ProgreJ* 
j.on of Sounds, which is the principal thing to be known 
for the due regulating all fuch kinds of instruments ) a* 
that the Sound might enter the Ear without any Refracti- 
on^ but as now they are generally made 1 refer them to 
J^efr a tied Audition. 

2, As to the Medium , I know not how that, by any 
contrivance of Art, can advantage DireB Hearing, o- 
therwife then I have declard already in the propagation 
or conveyance of Sounds; though to the l$cf rafting or Re- 
fief/ing of them it may .very much conduce ; of which 
prefently. 

And io lhave done with the firft part of my prefent un- 
dertaking, which is the Comparifon of Dire ft Virion and Au- 
dition, as to their Improvements from Art. The reltfollow. 
\v hererore, 

II. Concerning T{cfraBedyifiQv and it's Comparifon, I 
obferye, that Hjfrabhd Vijkn is always made Ex parte 
Medij ; as Rjfiefled is ex parte Objecli. And therefore 
t\\oxi%\\DireHyi(ion may behelpYW parte Objeili, Me (tit 
xdOrgaiii-, yet \efr a tied can be improv'd only ex par- 
te 'Medij, and fyfleSted ex parte Corporis oppsfiti alone. 
Unlefsitbe in a wixt or compound Vifion, that is 2{e- 
fratlo-J^eflext,whcn the reflext raies pais to theEye through 
a refracting Medium, fuch as the Medium Internum, 
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contained in the body of the Eye, always is. So that in 
truth ail Vifion is J{efratled , by an Internal Refraction 
made in ipjo Oculo. 

And all that I have fpoken of Vifion holds true of Hear- 
ing alfo, both J{ fraBed and l{ej{ext, and therefore need 
not be repeated. 

7\efrailed Fiji on arifes from the different Denjity , Fi- 
gure and Magnitude of the Medium ; which is fomewhat 
alter d alfoby the divers Incidence oi the Vilible raies. And 
fo it is in RefraUed Hearing , all thefe Caufes concur 
to its produ&ion, and fome others to be hereafter con- 
fider'd. 

Now as any Objed ( a man for example ) feen through 
a thicken d air, by RefraHion appears greater then really 
he is : So likewife a Sound, heard through the fame thick- 
ned part of the Jtmofpkear, will be confiderably vary'd 
from what it would feem to be, if heard through a 
thinner Medium. 

And this I call al{efrathd Sound. But what this Re- 
fraction of Sound is, and how caus'd, may hereafter be 
difcufscl, when the nature and motion or progreffionof 
Sounds are well ftated. 

For the Improvement of l^ef rafted Vijion artificial In- 
ftruments have been made, by grinding or blowing Glaf- 
fes into a certain Figure, and placing them at due di- 
ftances ; whereby the Objed: may be ( as 'twere J enabled 
to fend forth it's .raies more vigoroufly, and the Vifive 
Faculty impowered the better to receive them And thus 
alfoinftruments maybe contriv'd for the affiftmg both 
the Sonorous Body, to fend forth it's Sound more ftrongly, 
and the Acoujiicl^Faculty to receive anddrfcern it more 
eafily and clearly. 
For , 
i. As a fine GlaJs Bubble, fill' d with clear water, and 
placd before a burning Candle or lamp, does help it to 
dart forth it's raies to a prodigious iength and brightnefs: 

So 
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So an Inftrument may be invented, that apply 'd to the 
Mouth for any Sonorous body) flmil fend forth the voice 
diftincftly to as prodigious a diftance and loudness. 

For if the Stentoro-phonecon (which is but a rude and 
unartificial Inftrument. ) does fuch great feats ; what 
might be done with one compos' d according to the rules 
of Artr* vfhoic make fhould comply with the Laws o£So« 
norous Motion ( which that does not ) and therefore not 
■ibmuch JRcfracl, as to alter and confound the Tone of 
the Voice and words ( as that fomewhat does. ) 

Now of what ufe fuch an Inftrument might be for 
fpeaking clearly and articulately at a diftance, ( and that 
without altering the Tone of the Voice ) whether it be at 
Sea or at Land ( but efpecially at F ea in tempeftuous wea- 
ther and in the night,) is obvious to any man to con- 
ceive. 

2. As Inftruments -have been invented to help the Eye. 
So likewife are there fome, and more fuch there may be, 
for the Ear. 
For, 
i.AsSpeBacles and other GlaJJes are made to help the 
Purblind and weak Ey /, to fee at any competent diftance: 
So there arc Otacoufticks ("and better may be made) to 
help weaker/ to hear at a reafonable diftance alio. Which 
would be as great a help to the infirmity of Old Age, as 
the other invention of Spectacles is, and perhaps greater,- 
forafmuch as the Hearing what's ipoken is of more daily 
ufe and concern to fuch men, then to be able to 7{ead 
Books or to View Pictures. 

2. As P rjpz&ivt-GUffes and Tele/copes help the Eye to 
fee Objeds at a very great diftance, which otherwife 
would not be difcernable; in like manner may a fort of 
Otacoujiicks be fo contrivd as that they ihall receive in 
Sounds made at a very great diftance alfoy but with fo 
much advantage, tint the Ear fhall be able to hear them, 
which otherwife woukl have been inaudible. 
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And thefe Otacoufiic^s in fome refpe£b would be of 
greater ufe then Perfpetfives. For whereas at. land Per- 
Jpe£livesare many times rendered almoft ufelefs, by the 
interpofitionof Woods and Mountains, which hinder the 
Sight from reaching very far : our Otacoujlicl^s would, 
notwithftandino; thefe Obftacles, take in a Sound made 
iomc leagues off. Which might be of notable ufe in the 
time of War, for difcovering the Enemy at agooddi- 
ftance, when he marches or lyes incamp'd behind a 
Mountain or Wood, or any fuch place of fheltcr. 

Yea even at Sea alfo, where Pcrjpeclives are of moft 
ufe, byreafon of the plainefsof the furface of the Wa- 
ter; Yetfometimes there Otacoujfich may be of more 
benefit, when in dark, hazy weather the air is too thick, 
or in Stormy Tempeftuous weather the Waves rife too 
high, for the Perspective to be made ufe of. 

But whether at Sea or Land, PerfpzBiv s become alto- 
gether infignificant in the night time ( unlefs it be for 
viewing the Stars ) which is the chief time for ufing 0- 
tacoujticks ; as it is generally, for Souldiers to take their 
march, when they would furprife their Enemies. 

And therefore this fort of Otaconllicks have then their 
chief ufe, when Perjpeclives arc of no ufe at all ; befides 
that they maybe imployd in the day time, as well as 
PerfpiElivcs; whence they may ( not unfitly; be- term'd 
the moft ufeful Injhument of the two. 

i. As Mi cr of copes or Magnifying Glaffes, help the Eye 
to fee near Objects, that by reafon of their finalnefs were 
Invifible before ; which Objects they Magnify to a {'range 
greatnefs: So Microphones or Muracoujluh 3 that is, 
Magnifying Ear Inftrummts may be contriv'd after that 
manner, that they fha II render the moil minute Sound in 
nature diftindtly Audible, by Magnifying it to an uncon- 
ceivable loudness. 

By the Iielp hereof we may hear t^e different cries and 
tones, as well !asby Mi cr of copes fee the divers shapes and 
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Figures , of the fmalleft Animals. 

4. As by Polyfcopes or Multiplying Glaffes, one thing is re- 
pref nted to the Eye as many, whether in the fame or 
different fliapes( for fo multiplying Glaffes may be con- 
trived: ) io by a Polyp bone or PolyacoufiicJ^ well order'd one 
Sound may be heard as many, either of the fame or a 
different Note. Infomuch that who ufes this Inftrument, 
he fhall at the Sound of a fingleViol feem to hear a whole 
Confort,andall true Harmony. By which means this 
Inftrument has much the advantage of the Poly/cope. 

And thus much may fuffice for comparing the Im- 
provements made upon T{efr ailed Seeing and Hearing -, I 
call it Refracted Hearings becaufe made through a Me- 
dium, vi^. thick Air or an Inftrument, through which the 
Sound palling is broken or refracted. 

III. l^eflechdyifion has been improv'dby the invention of 
Looking-GlaJJes and Polijtid Metals whether Plane, Con* 
cave or Convex , and thele two laft either Spherical, Oval, 
Cylindrical , Conical, Hyperbolical , or of feveral other 
mapes ; all which caufe a different reflection, and vary 
the Phenomena. 

Thus alfo Jfyflexd Audition, made by Etchoes, may be 
improved, by contriving feveral forts of Artificial Ec- 
choes ; as 'tis no hard matter to do in almoft any 
place. 

Tor (Speaking in tl\e general) Any Sound, falling 
directly or obliquely upon any denfe body, of a Smooth 
(whether Plane or Arclid) Superficies, is beat hacl^ again 
and reflected , or docs Eccho more or lefs. 

I fay ( 1 ) falling directly or obliquely-, becaufe , if the 
Sound be lent cut and propagated parallel to the Surface 
of the Denfe Body or be made fo far of} and fo weal^, that it 
cannot reach it; there will be no reflection of Sound, no 
Eccho. 

I fay ( 2 ) upon a body of a fmooth fupi rfici s • becaufe if 
the i urface of the Cordis Objlans be uneven, the Air by 
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reverberation will be put out of it's regular Motion , and 
the Sound thereby broken and extinguifht : So that tho' 
in this cafe alfo the air be beaten back again, yet Sound 
is not refie&ed, nor is there any Eccho. 

Ifay(3,h> does Eccho more or le/s y to fhew, that when 
all things are, as is before dcfcrib'd, there is ftili aa Ec- 
choing, though it be not always heard, either becauie 
the Dir eel Sound is too weak to be beaten quite back a- 
gaintohim that made it; or that it does return home 
to him, but fb weak that without the help of a good 0* 
tacouJlic\ it cannot be difcern'd ; or that he (lands in a 
wrong place to receive the reflected Sound, which partes 
over his head, under his feet, or to one fide of him 5 
which there fore may be heard by a man ftanding in that 
place, where the reflected Sound will come, provided no 
interposal body docs intercept it ; but not bv him, that 
firftmadeit. 

I fhall further make out the comparifon 'twixt 7$e- 
flexd flfion&xxX Audition by thefe following Proportions. 

1. As a Plane Speculum retiette the Object inits due Di- 
mentions and Colours ; allowing for their difference of ap- 
pearance according to their diftance : So a Plane Corpus 
Obfta ns reflects the Soundb&ck in it's due Tone and Loud- 
nef's ; if allowance be likewife made for the proportion- 
able decrea c of the Sound according to it's diitance. 

2. As a Convex Speculum, reflects the Objed: Lefs> but 
fomewhat brighter or clearer: So a Convex Corpus Oh jlans 
repels the Sound ( infenfibly ) /mailer-, but fomewhat 
quicker ( though weaker ) then otherwife it would be. 

3 . As a Concave Speculum reflects the ObjetSt Bigger , 
more Obfc'ure and Inverted: <\o a Concave Corpus Objians 
Ecchoes back the Sound(infenfibly y ) Bigger, Slower fthough 
Jlronger ) and alio inverted*, but neve- according to the 
order of words. Nor do I think it poffible for the Art of 
man to contrive a Single Eccho, that (hall invert the 
Sound and repeat backwards- beCc-uife then the words La ft 

fpoken, 
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fpoken, that is, which do laft occurre to the Corpus Ob- 
jtans y muft firtt be repelld-, which cannot be. For 
where in the mean timelhould the firft words hang and be 
conceal d or lie dormant ? Or how, after fuch a paufe, be 
revivd and animated again into Motion <* Yet in com- 
plicated or Compound Ecchoes, where many receive from 
one another, 1 know not whether fomething that way 
may not be done. 

From the determinate Concavity or Archednefs of thefe 
reflecting bodies it comes to pals, that fome of them, 
from a certain diftance or pofiture, will Eccho back but 
one determinate Note, and from no other place will 
they reverberate any ; becaufe of the undue pofition of 
the Sounding Body. Such, an one ( as I remember ) is 
the Vault in Merton Colledge in Oxford. 

4. Asa Speculum takes in and reflects more of it's Ob- 
je<5t. whenplacdat a great diftance from it, then when 
nearer , becaulc it reflects according to the apparent 
magnirudeot the body at fuch a diftance, which is leis ; 
So alio the Eccho ing body, being rcmov'd farther off, 
reflects more of the Sound, then when nearer. And this 
is the reaion, why fome Ecchoes repeat but one Syllable, 
fome one Word, and fome many. 

■f. As Specula's may be fo plac'd, that reflecting one 
upon or into the other, either directly or obliquely, one 
Objedt fliali appear many ; as in Sir Samuel Morlands 
Giafs-room: After the fame manner Ecchoing bodies may 
befocontrivd and plac'd, as that reflecting the Sound 
from one to the other, either directly and mutually, or 
Obliquely and by Succeffion, out of one Sound fliail 
many Ecchoes be begotten j which in the firft cafe will be 
all together^ foitewhat involv'd or fwallowed up of each 
other ; and thereb-; confus d fas a face in Looking-glaffes 
obverted ; ) in the other they will be diitindt, feparate and 
fucceeding one another h as molt multiple Ecchoes do. 

Moreover a Multiplt Eccho may be made, by fo place- 



ing the Eccholnjr bodies, at? unequal diftances, that they 



reflect all one way, and not one on the other ; by which 
means a manifold fucceffive Sound will be heard ( not 
without aftonifhment- ) one clap of the hands like many, 
one ha like a laughter, one (ingle word like many of the 
iame tone and accent, and fo one' Viol hke many of the 
lame kind imitating each other. 

Furthermore, asSpeculas maybe fo order d, that by 
Refle&ion they (hall make one (ingle thing appear many 
different things ; as one fingle man to feem many men 
difFeringasto fhapeand complexion for a company of 
men ) which I think Sir Samuel Mor lands contrivance does 
not ; So may Ecchoing Bodies alfo be order d, that from 
any one Sound given, they fhall produce many Ecchocs, 
different both as to their Tone and Intension. ( The ground 
whereof has elfewhere been laid down in a Treatife con- 
cerning the Sympathy of Lutc-Stri??gs. ) 

By this means &Mu<ical Room may be fo contriv'd, that 
not only one Instrument , played on in it (hall feem ma- 
ny of the fame fort and Ji%e ; but even a Conforc of 
( fomewhat^ different ones; only by placing certain Ec- 
choing Bodies fo, as that any Note ( play'djfhall be re- 
turn d by them in 3 lis f lhs and 8 ths , which is poflibleto be. 
done otherwise then was mention d before in fief ratted 
Audit io7i. 

I have now done with my Comparifon of the two No- 
bleft Senfes and Sciences as to their Improvements, where- 
in I have been thus large, that! might give you a little 
profpedtinto the Excellency smdVj fulnej's of AcouJUcks^ 
and that thereby I might excite all that hear me, to 
bend their thoughts towards the making of Experiments 
for the com pleating this ( yet very imperfect, though no- 
ble ) Science; a Specimen whereof Iwu'lgiveyou in three 
Problemes , and then prefentyou w ; th the Semiplane of 
an Acouflick^or Phonical Sphear, as an attempt to expli- 
cate the great Principle in this Science, which is The Pro- 
vrejjion of Sounds* The 



The Problems are thefe , 

t. Sonum zntendere quoufqne velis ; or, Datum fonurn 
ad datum jrradum intendere. 

2. Sonum ExtenderexquQufque velis ; or, Datum Sonum 
ad da am diftantiam extendere feu propagare. 

3» Sonum tranfirc ab extremo ad : xtr.mum tt non p r Me- 
dium. 

i. The firft is , To make tin I aft Sound (by the help of In- 
struments ,) as loudas the gnateft ; a whifper to become 
as loud as thefhotof a Canon. 

By the help of this Problems the moft minute Sounds 
in nature may be clearly and diftin&ly heard. 

2. The fecond is , To propagate any (the leaft ) Sound to 
the greatejl diftance. 

By the help hereof any Sound may be convey* d to any, 
and therefore heard at any, diltance, ( Imuft add, with- 
in a certain, though very large Sphear. ) 

Moreover by this means a TVeather-cocl^ may be fo 
contnVd, as that with an ordinary blaft of Wind it 
ftali crie ( or whiftle } loud enough to be heard many 
Leagues. Which happily may be fourtd of fome ufe, not 
only for Pilots in mighty tempeftuous weather , when 
light houfes are render u aimofi ufe'efs : But alfo for 
the meafuring the ftrength of Winds, if allowance be 
made for their different Moyfture. Tor I conceive, 
that the more drie any wind is, the louder it will 
whiftle ca:teris paribus; I fay, ceteris paribus, becaufe, 
befides the ftrength and drienefs of Winds or breath, 
there are a great many other things (hereafter to be. 
confider'dj tha 1 : concur to the incrcafe or magnifying of 
Sounds, begotten by them in an Inftrument expofed to 
their violence, orbown into. 
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}. The third Probleme is, That a Sound may be con- 
vey d from one extreme to the other ( or from one di- 
ftant place to another ) So as not to be heard in the 
middle. 

7> >y the help of this Probleme a man may talk to 
his freind at a very confiderable diftance, fo that 
thofe in the middle fpace fhall hear nothing of what 
pafled betwixt them. 

Fig. 2. 

Serniplanum §ph<zr<£ P honk # feu Acouflic<£. 

You are to conceive that ( rude) Semiplane, as Paral- 
lel to the Horizon* For if it be Perpendicular thereunto, 
Ifuppofe the upper extremity will be no longer Circular \ 
but Hyperbolical, and the lower part of it fuited to a 
greater Circle of the Earth. So that the whole Phoni- 
r^/Sphearfif I may focall it ) will be a Solid Hyperbo- 
la, Handing upon a Concave Spherical Bafe. 1 ipeak 
this concerning Sounds made ( as ufually they are ) nigh 
the Earth, and whole Sonorous medium has a free paffage 
every way. For if they are generated high in the Air, 
or directed one way, the cale will be different \ which is 
partly defigndin the inequality of that draught. 
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